Initial clinical results of a 430 MHz microwave hyperthermia system using a lens applicator.
The applicability of a 430 MHz microwave (MW) hyperthermia system using an electric field converging (lens) applicator was evaluated. Twenty-two tumors with a maximum tumor depth of less than 7 cm (10 chest wall tumors, 8 abdominal and pelvic tumors, 2 extremity tumors, and 2 neck tumors) were treated with the lens applicator heating system for a total of 72 sessions in conjunction with irradiation or chemotherapy. Of the 72 heat sessions, our treatment goal of 30 min of hyperthermia with all monitored tumor temperatures above 42 degrees C was achieved in 31 sessions (43%). The average tumor temperature was 42.5, 43.1, 42.0, and 42.0 degrees C for chest wall, abdominal and pelvic, extremity, and neck tumors, respectively; similarly 88, 83, 64 and 50% of monitored points exceeded 41 degrees C. A lens applicator heating system increased the penetration depth of MW, and tumor temperature of 41 degrees C at 5 cm from the surface was easily achieved with a four-aperture lens applicator. Of the 22 tumors, 10 tumors exhibited complete response (CR), 7 partial response (PR) and 5 no response (NR). These results suggest that the lens applicator heating system is useful for heating localized subsurface tumors with a maximum tumor depth of 5-6 cm.